Ageing affects and is also being affected by various physiological processes in the human system, in particular the brain [1, 2] . In patients with severe cardiomyopathies, left ventricular ejection fraction (LVEF) is related to abnormal brain ageing, including cognitive impairment, structural neuroanatomical abnormalities, and increased risk for Alzheimer's disease. Cognitive impairment diminishes and cerebral blood flow increases by more than 50% after heart transplantation because of improvement in cardiac function. Therefore, a reduced LVEF may influence cerebral perfusion homeostasis and contribute to clinical brain injury.
To further investigate this issue, Angela Jefferson and coworkers (Boston University School of Medicine, Massachusetts, USA) analysed brain magnetic resonance imaging (MRI) and cardiac MRI studies as well as the results of neuropsychological examinations in 1114 Framingham Heart Study Offspring patients, aged 40 to 89 years, mean age 67± 9, mean LVEF 67%, 54% women (published online in the American Journal of Cardiology, September 1, 2011). In the absence of end-stage heart disease, it was hypothesised that LVEF would be associated with preclinical brain MRI and neuropsychological markers of ischaemia and Alzheimer's disease in the community. Neuropsychological and neuroimaging markers of brain ageing were related to cardiac MRIassessed LVEF. Cardiac MRI was used for LVEF assessment, being the most accurate approach to determine left ventricular function in a variety of cardiac diseases [3] [4] [5] [6] .
It was shown that a relatively low LVEF (less than 62%) was associated with lower mean cognitive performance including verbal and visuospatial memory, executive functioning, and visuoperceptual abilities.
The mechanisms underlying associations between a lower LVEF at rest and abnormal brain ageing are unknown. Despite autoregulatory mechanisms, cerebral blood flow values are low in heart transplantation candidates but return to normal after heart transplantation. Disruption of cerebral perfusion may contribute to clinical or subclinical brain injury by propagating or exacerbating cerebrovascular disease, including changes in microvessel structure, expression of vascular cell receptors, microvessel permeability changes, and vascular remodelling. Chronic cerebral hypoperfusion puts the brain at risk for amyloid deposition resulting in neuronal death in transgenic amyloid mice.
An unexpected observation was that also participants in the highest LVEF ranges (more than 73%) had poorer cognitive performance. Whereas a normal left ventricular function may be good for brain health, very high LVEFs may also correspond to subtle cognitive impairment. The authors concluded that patients with a low LVEF performed significantly worse on several cognitive tests than patients with a moderate LVEF. However, there was no linear association since U-shaped curves also showed an association between the highest LVEF levels and cognitive ageing.
In general, the observation that a lower LVEF is associated with abnormal brain changes extends previous research examining patients with severe cardiomyopathies [7] , showing that a reduced LVEF was associated with impaired memory and reasoning. More research is needed to understand the mechanisms accounting for the heartbrain associations. The present study emphasises the need for accurate measurement of LVEF to be aware of cerebral
